Development of a sandwich enzyme-linked immunosorbent assay for the quantification of ponatinib in serum.
The tyrosine kinase inhibitor ponatinib is extensively metabolized in the body, and consequently the development of specific immunoassays for pharmacokinetic studies and therapeutic drug monitoring of ponatinib is challenging. If two antibodies simultaneously recognize the entire structure of ponatinib, they could be utilized to establish an ultra-specific sandwich immunoassay for ponatinib, free of any interference from ponatinib metabolites. In this study, we created two types of anti-ponatinib polyclonal antibodies that recognize two different ponatinib epitopes, and sandwiched almost all structural components of ponatinib in these two antibodies in order to develop an enzyme-linked immunosorbent assay (ELISA) technique not affected by any ponatinib metabolites. After optimization, this sandwich ELISA showed a linear detection range of 640 pg/mL to 2000 ng/mL and a limit of quantification of 640 pg/mL. This sandwich ELISA was specific to ponatinib and showed no cross-reactivity with the major metabolite M14. Comparison between the sandwich ELISA and HPLC, using serum samples from 15 rats orally administered a single dose of 15 mg/kg ponatinib, showed a linear regression (y = 0.9662x + 3.5354, r = 0.9683). Thus, in this study, we successfully developed the first ultra-specific sandwich ELISA for ponatinib in serum.